Self-assembled metallosupramolecular architectures have become an increasingly popular area of inorganic chemistry. These systems show a range interesting biological, electronic and photophysical properties. Additionally, they display extensive host-guest chemistry that could potentially be exploited for drug delivery and catalysis. To fully realise these types of applications the ability to generate more functionalised metallosupramolecular architectures is required. In this perspective review we examine the exploitation of 1,2,3-triazole ligands, generated using the Cu(I)-catalysed 1,3-cycloaddition of organic azides with terminal alkynes (the CuAAC "click" reaction), for the assembly of discrete functional metallosupramolecular architectures. These "click" ligands have been used to generate metallomacrocycles, cages and helicates. Some of the architectures have shown promise as anti-cancer and anti-bacterial agents while others have been exploited for small molecule activation and catalysis. Roan completed his undergraduate degree majoring in chemistry at the University of Otago. He is currently completing his MSc thesis in the Crowley group. His research interests are self-assembly and supramolecular host-guest interactions.
Introduction
The past three decades have seen rapid development in the field of metallosupramolecular 1 chemistry. 2 By exploiting suitably labile metal ions and appropriately designed polydentate ligands a wide range of well-defined descrete multimetallic coordination architectures such as helicates, triangles, squares, rectangles, trigonal prisms, tetrahedra, and other polyhedral cages can be generated (Fig. 1 ). With such a diverse array of structures accessible, efforts have moved away from simply making new architectures to generating functional systems and exploiting their properties. Metallosupramolecular architectures with interesting biological, 3 electronic 4 and photophysical 5 properties have been developed. Additionally, they have also been extensively used as host molecules for the molecular recognition of a vast array of organic and inorganic guest molecules. This host-guest behaviour of metallosupramolecular systems has been exploited to generate nanoscale reaction flasks and catalysts. 2 For the most part these successes have been achieved with polydentate ligands based on classical coordination motifs such as catecholates, 6 β-diketonato 7 and pyridine (mono-(A), bi-(B) and ter-(C)) units ( Fig. 2) . 8 While these ligand sets have enabled the generation of the wide range of architectures discussed above they are often devoid of other functionality. As efforts become more focussed on the properties and applications of metallosupramolecular systems 9 there is a requirement for new methods and/or ligands that allow the ready incorporation of additional functionally into the architectures. The Cu(I)-catalysed 1,3-cycloaddition of organic azides with terminal alkynes (the CuAAC "click" reaction) 10 has great potential in this regard due to its reliability, mild reaction conditions and wide substrate scope (Fig. 2 ). In addition to being an exceedingly useful building block and linking unit in organic chemistry, 1,4-disubstitued-1,2,3-triazoles have been exploited as readily functionalised ligands in coordination chemistry. 11 In particular, certain 1,2,3-triazole based ligands (D-F) can be viewed as readily synthesised and functionlised analogues of the very common pyridine (A), bipyridine (B) and terpyridine (C) ligands ( Fig. 2b and c ).
This perspective review will examine the exploitation of 1,2,3-triazole containing "click" ligands for the generation of functional discrete metallosupramolecular architectures. Related "click" ligands have also been used to generate a range of coordination polymers. 12 However, as these are not discrete metallosupramolecular architectures they will not be discussed further here. Similary, metallosupramolecular systems that contain uncoordinated "click" derived 1,2,3-triazole units will not be covered.
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Bis-monodentate ligands
Di-and tri-pyridyl ligands have been extensively used for the construction of metallosupramolecular architectures. 2 While 1,4-disubstituted-1,2,3-triazoles can potentially display three different N-donor coordination modes ( Fig. 3a-c) , mono- dentate coordination through the more electron rich N3 nitrogen atom is most commonly observed (Fig. 3a) . Fig. 4a ) or a bis-azide (giving N-bound triazole rings, Fig. 4b ).
In early work Gower and Crowley reported the synthesis of two [2 + 2] Ag(I) metallocycles using 1,3-phenyl-linked bis-triazoles substituted with either benzyl or pentafluorobenzyl groups.
14 1 H and DOSY nuclear magnetic resonance (NMR) spectroscopy and electrospray ionisation mass spectrometry (ESI-MS) data were consistent with the quantitative formation of [2 + 2] Ag(I) metallocycles in solution and the pentafluorobenzyl substituted system was successfully crystallised as the anticipated metallo-macrocycle (Fig. 5a ). Coordination was through the N3 nitrogen atoms of the triazole units, with a 158°N-Ag-N angle. The oxygen of a diethyl ether or acetone solvent molecule coordinates as well, in a position roughly bisecting the N-Ag-N angle.
In a similar vein, White and Beer have reported four bismonodentate ligands with a 1,3-(5-tert-butyl)phenyl core. 15 The triazole units are either N1 or C4 bound, and feature an alkyl or aryl substituent. The C4-connected ligands gave cluster-like compounds consisting of four Ag(I) cations, and four ligands, with three triazole nitrogen bonds to each silver(I) centre, and the fourth coordination bond at each metal ion to either water or a bridging PF 2 O 2 anion, while with Cu(I) a similar [Cu 3 L 4 ]
3+ cluster was formed. The N1-bound triazole ligands gave [2 + 2] macrocycles with Ag(I), coordinating through the N3 nitrogen, with a coordination environment similar to that reported by Crowley and Gower, with a N-Ag-N angle of 158°, and a triflate anion binding through an oxygen atom in a roughly perpendicular position to the N-Ag-N angle (Fig. 5b) . 1 H NMR studies of these systems were consistent with the presence of the architectures in solution.
Hor and coworkers have also reported a [2 + 2] macrocycle using Zn(II) ions. The zinc(II) ions adopt a tetrahedral coordination geometry and are coordinated to two N3 triazole nitro- gen atoms and two chloride anions. 16 The ligand possessed bis-(4-(2-pyridylthiomethyl)triazolyl) groups with a pentyl linker: the ethyl-and butyl-linked ligands instead formed dinuclear [(ZnCl 2 ) 2 L] species with each metal ion bound to both a triazole and chelating pyridine. The authors have only studied the solid state behaviour of these macrocycles thus it is not clear if the macrocyclic structure is maintained in solution.
Metallocycles with carbene ligands
In addition to acting as N-donor ligands 1,4-disubstitued-1,2,3-triazoles can also display monodentate C-donor coordination modes ( Fig. 3d and e) . In particular there has been considerable recent interest on the use of N3 alkylated 1,3,4-trisubstitued-1,2,3-triazolium salts for the generation of mesoionic 1,3,4-trisubstituted-1,2,3-triazol-5-ylidene ligands.
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Bis-1,2,3-triazol-5-ylidene carbene ligands in conjunction with linear Ag(I) or Au(I) ions have been used to assemble a range of metallo-macrocycles. Crudden and coworkers have accessed a [2 + 2] Ag(I) macrocycle of this sort from a bis-1,3(1-aryl-1,2,3-triazol-4-yl)benzene ligand while en route to a bisrhodium(I) complex (Fig. 6a) . 18 
Helicates
Building on their previous Ag(I) metallocycle work Crowley and co-workers exploited the functional group tolerance of the CuAAC "click" reaction to synthesise a structurally diverse family of bis-triazole ligands. Reaction of a suitable dialkyne with two equivalents of azide, gave a range of bis-monodentate ligands with the two triazole groups separated by a linker (either propyl, 1,3-phenyl or 1,4-phenyl units), and substituted with a wide array of benzyl, aryl and alkyl groups (Fig. 7a ).
23
When these ligands were combined with square planar palladium(II) ions, in a 2 : 1 ligand to metal ratio, dinuclear quadruply-stranded helicates were formed with the 1,3-phenyl and propyl linked bis-triazoles, while the 1,4-phenyl linked bis-triazole ligand gave polymeric mixtures rather than a discrete product. Formation of most of these [Pd 2 L 4 ] 4+ assemblies was facile, occurring instantaneously at room temperature, but with the hexyl substituted ligand the reaction required heating to avoid kinetic polymeric intermediates en route to the formation of the desired [Pd 2 L 4 ] 4+ assembly (Fig. 7) . The systems were characterised using a combination of 1 H and DOSY NMR spectroscopy and ESI-MS. The X-ray crystal structures of two of the 1,3-phenyl linked helicates were also obtained (Fig. 7c) . The Crowley group subsequently examined the biological activity and stability of the some of the quadruply-stranded helicates. 24 Competition experiments against biological nucleophiles found that despite very similar donor strengths between benzyl-, (2-(2-methoxyethoxy)ethoxy)-, and hexyl-substituted bis-triazole ligands, the hexyl-substituted assembly ( Fig. 7b ) was completely inert to nucleophilic decomposition whilst the other helicates were rapidly broken down. It was postulated that the hydrophobic hexyl chains clustered over the palladium(II) centres sterically protecting the metal ions and preventing ligand exchange via associative interchange leading to the enhanced stability in the presence of nucleophiles. The robust hexyl-substituted helicate was also the only compound in the series to show any appreciable cytotoxicity. The hexyl-substituted system was found to be cytotoxic against a range of human cell lines, possessing low micromolar IC 50 values (3-8 µM) against all of the cell lines examined. Unfortunately, the compound showed no selectivity for cancer cells. Preliminary mechanistic investigations with the helicate revealed that it induced cell death within minutes, accompanied by a loss of cellular membrane integrity.
Bis-bidentate ligands
Bis-bidentate ligand systems based on bipyridine and pyridiylimine ligand motifs have been used to generate a variety of triple-stranded helicates and tetrahedral cages.
2 Therefore bis-(2-pyridyl-1,2,3-triazole) ligands should potentially provide access to similar systems. However, an issue with the bis-(2-pyridyl-1,2,3-triazole) ligands is that their synthesis requires the use of potentially explosive diazide intermediates. Bandeen and Crowley exploited the in situ azide formation conditions developed by Fokin and co-workers to safely synthesise a small family of these the bis-(2-pyridyl-1,2,3-triazole) ligands (Fig. 8a ). The required diazide are generated in situ from sodium azide and the appropriate dihalide (or ditosylate) then reacted immediately, without isolation, with 2-ethynylpyridine and a copper(I) catalyst to give the bis-(2-pyridyl-1,2,3-triazole) ligands in good to excellent isolated yields (81-94%).
Metallocycles
Bandeen and Crowley then used these bis-(2-pyridyl-1,2,3-triazole) ligands to form a series of [2 + 2] metallo-macrocycles, with Ag(I) ions. 1 H NMR spectra and ESI-MS data were consistent with the formation the [2 + 2] metallo-macrocycles in solution. Additionally, the disilver complex of the bis-(2-pyridyl-1,2,3-triazole)-1,2-xylene ligand was characterised in the soild state using X-ray crystallography (Fig. 8b) . The ligands were coordinated to the Ag(I) cations in the relatively rare square planar geometry with the 2-pyridyl-1,2,3-triazole units adopting a head-to-tail arrangement (Fig. 8b) . Subsequently, larger heterometallic macrocycles have been formed, from methylene-bridged bis-(2-pyridyl-1,2,3-triazole) ligands. These systems were synthesised from sodium azide, dichloromethane and the appropriate 2-ethynylpyridine using in situ azide formation conditions. A 2 : 1 combination of these ligands with platinum(II) ions gave [Pt(L) 2 ] 2+ metallo-ligands with vacant peripheral binding sites (Fig. 8c) . 25 Similar to the previous di-Ag(I) metallo-macrocycle, the Pt(II) complex dis- played the expected square planar coordination geometry with the 2-pyridyl-1,2,3-triazole units adopting a head-to-tail arrangement (Fig. 8b) . The platinum(II) metallo-ligands could be then combined with other metal ions to generate heterometallic macrocycles. The self-assembly process was studied using 1 H and DOSY NMR spectroscopy and ESI-MS. Addition of palladium(II) ions to the platinum(II) metallo-ligands led to the formation of a concentration-dependent equilibrium mixture of tetrameric and hexameric macrocycles. At high concetrations (27 mM) (Fig. 8c) .
The bis-(2-pyridyl-1,2,3-triazole)-1,2-xylene ligand (Fig. 9a ) has been employed by Wang and coworkers, in combination with copper(I) iodide (CuI), to form a tetracopper(I) macrocycle, with each pair of copper(I) ions bridged by two iodides (Fig. 9a) . 26 The tetracopper(I) macrocycle was only characterised in the solid state and unlike related complexes was not luminescent. The [Cu 4 L 2 I 4 ] complex was catalytically active, N-(4-phenyl)imidazole was produced in 85% yield using imidazole and iodobenzene under Ullman cross-coupling conditions and 1-benzyl-4-phenyl-1H-1,2,3-triazole was generated in 58% yield using CuAAC "click" cycloaddition reaction conditions. However, the catalytic activity was modest compared to related complexes and the authors attributed this to the insolublity of the [Cu 4 L 2 I 4 ] macrocycle. Policar and coworkers utilised a pair of epimeric diazides containing bicyclic furanoses (xylose and ribose) in combination with 2-ethynylpyridine to access two diasteroisomeric bis-(2-pyridyl-1,2,3-triazole) ligands (Fig. 9a) . 27 These could be combined with Cu(II) ions to give a [2 + 2] macrocycle, with the X-ray crystal structure of the xylose-based compound revealing the copper ion in a distorted square-pyrimidal geometry, with the apical site occupied by a water molecule. Both complexes were chiral, with the chirality originating from the glycoligand, and free ligands exhibited luminescence in ethanol which was quenched upon complex formation. Maverick
ligands, incorporating either a m-xylene (1,3-) or 2,7-dimethylnaphthalene spacer unit. 28 The larger cavity of the naphthalene-based metallo-macrocycle enabled binding of DABCO and other guests, with the guest bridging the two internal axial sites of the Cu(II) metal ions, while the xylyl-based system was too small. However, this smaller system (Fig. 10a) was subsequently shown to be capable of selectively extracting carbon dioxide from the air and reducing it to oxalate. 29 The mechanism (Fig. 10b) of CO 2 uptake proceeds through reduction of the copper atoms from Cu(II) to Cu(I) using sodium ascorbate. During this process, the Cu(II) , indicating the presence of CO 2 or oxalate. Crystallisation of the same complex proved that oxalate was bound within the cavity of the metallo-macrocycle bridging the two copper(II) ions (Fig. 10a) . The oxalate could be removed from the complex by addition of either HCl(aq) (8 eq.) or HNO 3 (aq) (8 eq.) to regenerate the empty dicopper(II) macrocycle. The oxalic acid that was produced in this reaction was characterised by ). Although this process is reasonably slow (reduction of CO 2 was almost complete after 128 h) the Maverick group has been tuning the bis-2-pyridyl-1,2,3-triazole ligand to see if they can increase the reactivity of the macrocycle with CO 2 , as well as examining alternate methods for removal of oxalate.
M 2 L 3 helicate and mesocates and M 4 L 6 tetrahedral cages
The metallo-macrocyles above were generated using metal ions with a preference for forming either four or five coordinate complexes. Metal ions that typically form six coordinate octahedral complexes should enable the formation of M 2 L 3 cylinders (Fig. 11a) or M 4 L 6 tetrahedral cages (Fig. 12 ) with bis-(2-pyridyl-1,2,3-triazole) ligands.
In a preliminary study Petitjean and co-workers showed that treating bis-(2-pyridyl-1,2,3-triazole) ligands containing 1,3-propyl, 1,4-xylyl or 2,6-dimethylnaphthalene spacers with Fe(II) or Ni(II) ion lead to the formation of M 2 L 3 cylinders ( Fig. 11a and b) . 30 Exploiting the structural diversity provided by the functional group tolerance of the CuAAC reaction Petitjean and co-workers subsequently synthesised a larger family of bis-(2-pyridyl-1,2,3-triazole) ligands and examined their behaviour in the presence of Fe(II), Ni(II) and Zn(II) ions (Fig. 11a) . 31 The systems were characterised using 1 H and 13 C NMR and UV/Vis spectroscopy, ESI-MS and vapour pressure osmometry and in some case X-ray crystallography (Fig. 11b) number of carbon units in the spacer form racemic mixture of the ΔΔ and ΛΛ helicates while systems with odd numbers of carbons in the spacer lead to ΔΛ mesocates. Some of the "click" cylinders (those with 1,4-xylyl, 2,6-napthlyl and 1,3-propyl spacer units) followed this rule but for compounds featuring the 1,2-ethyl, 1,4-butyl and 1,5-pentyl spacers the rule breaks down. 1 H NMR spectra showed that the complex with the long flexible 1,5-pentyl spacer unit formed a 1 : 2 mixture of helicate and mesocate in solution. The 1,2-ethyl and 1,4- butyl linked complexes also did not lead to the formation of a pure species in solution. In the case of the 1,2-ethyl linked complex the authors attribute this to the proximity of the six non-coordinating nitrogen atoms of the 1,2,3-triazolyl unit generating lone pair--lone pair electronic repulsion. However, electrostatic repulsion due to the close proximity of the two divalent Fe(II) centers could also play a role. Both these factors are destabilizing leading to the formation of other oligomeric species in addition to the desired [Fe 2 L 3 ] 4+ cylinder.
As many iron(II) triazole complexes display spin-crossover phenomena 33 Petitjean and co-workers examined the family of iron(II) cylinders for this behaviour. The authors were unable to obtain a complete spin cross-over in the temperature window investigated (2.5 K to 300 K) and no thermal hysteresis was observed. 31 Using an overlapping family of bis-(2-pyridyl-1,2,3-triazole) ligands to Petitjean and co-workers, the Crowley group has synthesised a related family of diiron(II) cylinders. The iron(II) complexes were readily synthesised and characterised using 1 H and DOSY NMR spectroscopy and X-ray crystallography. Similar to the findings of Petitjean and co-workers the authors found that the diiron(II) cylinders mostly obey the "odd-even" rule. The exceptions were the 1,6-hexyl and diphenylmethylene linked systems. The diphenylmethylene linked cylinder crystallised as a racemic mixture of the ΔΔ and ΛΛ helicates but 1 H NMR spectra indicated that the complex formed mixture of the helicate and mesocate species in solution. The more flexible 1,6-hexyl linked ligand formed both the desired [Fe 2 L 3 ] 4+ cylinder and other oligomers. Inspired by the interesting biological activity of other iron(II) cylinders 34 Crowley and co-workers examined the triazole based compounds for antifugal activity against Saccharomyces cerevisiae. Interestingly, the iron(II) cylinders were completely inactive against the yeast. The authors traced the lack of activity back to the stability of the complexes. Unlike related pyridylimine based cylinders the complexes featuring the 2-pyridyl-1,2,3-triazole units were rapidily decomposed in the presence of histidine and DMSO. The authors suggested that the lower stability of the diiron(II) 2-pyridyl-1,2,3-triazole cylinders, compared to the related pyridylimine systems, 34 was connected to both the weaker ligand donor strength and the presence of lone pair-lone pair replusions between the non-coordinating nitrogen atoms.
Crowley and co-workers have also generated a related ruthenium(II) helicate using the 1,4-xylyl linked bis-(2-pyridyl-1,2,3- triazole) ligand (Fig. 11c) . 35 The complex was characterised using 1 H and DOSY NMR spectroscopy, electrospray ionisation mass spectrometry and the solid state structure was determined using X-ray crystallography. Efforts to generate a larger family of [Ru 2 L 3 ] 4+ cylinders were unsuccessful, only intractable oligomeric/polymeric species were observed. As expected the diruthenium(II) cylinder proved more inert than the iron(II) complexes and exhibited modest antimicrobial activity against Escherichia coli (MIC = 256 μg mL −1 ) but was inactive against
Staphylococcus aureus.
Building on this work Crowley and co-workers examined the antimicrobial activity properties of some related dicobalt(III) cylinders. Exploiting the assembly-followed-by-oxidation method developed by Lusby and co-workers (vide infra) they assembled a small family of dicobalt(III) cylinders, linked by either a methylene or 1,4-xylyl spacer units featuring either unsubstituted or hexyloxy substituted terminal pyridyl-triazole units. Similar to the diruthenium(II) helicate and unlike the diiron(II) cylinders, the more inert dicobalt(III) complexes were DMSO and water soluble, and stable in D 2 O in the presence of biological nucleophiles for an extended period of time. Although decomposition was observed in DMSO, this was light-activated and complexes stored in the absence of light the exhibited longer half-lives. Despite displaying excellent kinetic stability none of the cylinders exhibited any antimicrobial activity in either a disk-diffusion or broth dilution assays. The authors have suggested that the lack of observed biological activity is likely connected to the high 6+ charge of the dicobalt(III) cylinders which prevents the molecules from readily passing across the bacterial cell membrane, 36 this is similar to what other have observed with related diiridium(III) complexes that are overall 6+ cations.
M 4 L 6 tetrahedral cages
Using rigid bis-(2-pyridyl-1,2,3-triazole) ligands Lusby and cowokers have successfully erected a series of [M 4 L 6 ] n+ tetrahedral cage architectures (Fig. 12) . 37 Their ligand system differs from the previously discussed 2-pyridyl-1,2,3-triazole based structures, the rigid phenyl spacer unit is attached to the pyridyl moieties of the 2-pyridyl-1,2,3-triazole ligands. This allowed the authors to tune the solubility of the ligands by exploiting CuAAC "click" chemistry. The authors developed an assembly-followed-by-oxidation approach to generate a family of [Co 4 L 6 ] 12+ tetrahedral cages. Co(II) ions are labile and allow the rapid assembly of the tetrahedral cages under thermodynamic control. However, while the high lability possessed by the Co(II) ions enables the facile generation of the cages it also allows the rapid decomposition of the cages in the presence of competitive ligands/nucleophiles. Lusby and co-workers were able to turn the labile [Co 4 Finally, CAN was rapidly added and the dicobalt(III) helicate precipitated out of the acetonitrile solution. This process can be reversed using ambient conditions to reform the cobalt(III) tetrahedron. Once again, tetrabutylammonium iodide is utilised as a reducing agent and then after a period of three days, the formation of the tetracobalt(II) tetrahedron is confirmed via 1 H NMR spectroscopy. Again, CAN was added, this time slowly (∼5 hours), to reoxidise the tetrahedron to the tetracobalt(III) system. The Lusby group have also explored using photoredox to access the tetrahedron from the helicate. A solution of the dicobalt(III) helicate is mixed with [Ir ( ppy) 2 (dtbbpy)](PF 6 ) (where ppy = 2-phenylpyridine and dtbbpy = 4,4′-di-tert-butyl-2,2′-bipyridine) and degassed with argon. After irradiating the sample with a standard 42 W lightbulb for 2 days, the conversion from the helicate to tetrahedron was confirmed via 1 H NMR spectrscopy. A control experiment was also conducted, whereby the sample was kept in the dark. Fig. 13 Scheme showing formation of Co(II) and Co(III) tetrahedra and helicates through the assembly-followed-by-fixing process. Conditions: release: tetrabutylammonium iodide; fix: CAN (added quickly to achieve the helicate and slowly to achieve the tetrahedron).
After 5 days, only about 33% of the helicate had been converted, indicating that the illumination catalysed the transformation of the helicate to the tetrahedron. Interestingly, the authors have shown the photoredox method only works for the pyridyl-triazole based ligand systems.
Grids
Schubert et al. have successfully synthesised a small family of [2 + 2] grids (Fig. 14) . 39 The ligands, complexed to either copper(I) or silver(I), are based on a pyridazine unit, with two terminal 1,2,3-triazole groups. These triazole moieties have either a mesityl or PEG chain as the R group, providing the grids with different physical properties. Synthesis of the ligands followed a simple pathway: bromination of 1,2-dihydro-3,6-pyridazinedione, followed by a Pd (0) 
Poly-bidentate ligands
A trinuclear cylinder has been reported by Ghosh and coworkers, 41 capable of being switched between being homometallic and heterometallic. Using a tris-bidentate ligand composed of a 2,2′-bipyridine flanked by two 2-pyridyl-1,2,3-triazole units, they have been able to create a cylinder around three iron(II) metal centres which was kinetically inert at room temperature. They then added one equivalent of zinc(II) triflate and with heating at 85°C, all three iron(II) ions were replaced with zinc(II). However, this complex was kinetically labile at room temperature and hence back-exchanged to the thermodynamically favoured heteronuclear complex (two terminal Fe(II) ions and one central Zn(II) ion). This heteronuclear complex is also accessible from the trizinc(II) compound. Upon 
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Tridentate ligand systems
Somewhat surprisingly, especially given the ubiquitous use of terpyridine (terpy, C) ligands in the construction of metallosupramolecular systems, tridentate "click" ligands have not yet been extensively exploited for the generation of discrete metallo-architectures. The coordination chemistry of tridentate "click" ligands (F) 44 has been well explored and bis-tridentate "click" ligands have been used to generate metallo-polymers 45 and rotaxanes 46 and catenanes. 47 Thus it seems only matter of time before these types of ligands are used to generate some type of discrete functional metallosupramolecular architecture.
Conclusions
The use of "click"-derived ligands in metallosupramolecular chemistry is nascent but steadily growing. There appeared to be little interest in generating discrete metallopsupramolecular architectures with coordinating 'structural' 1,2,3-triazoles prior to 2010. But in the intervening six years a considerable amount of work has been done to develop these systems. The reasons for the increasing use of the 1,2,3-triazole containing ligands are not difficult to elucidate. The reliability, mild reaction conditions and wide substrate scope of the CuAAC "click" reaction 10 mean a wide range of functionlized ligands with a variety of denticities can be readily accessed. The majority of the "click" ligands systems examined to date are analogues of pyridine, bipyridine and terpyridine ligands. Exploiting the priniciples previously developed with the pyridyl ligands a range of architectures have been generated with the "click" derived systems, including metallomacrocycles, helicates, grids and cages. These results confirm that "click" ligands can be used for the construction of metallosupramolecular systems. Additionally, no there is no doubt that the synthetic ease (under mild conditions) of the "click" reaction could allow the generation of a huge variety of polytopic ligands with tuned linkers and/or donor groups, leading to the generation of large variety of accessible metallosupramolecular assemblies. However, with the principles of metallosupramolecular assembly now well established for simpler unfunctionalised systems, the field is moving towards greater structural complexity due to the desire to generate systems for "real" applications. Thus the ease with which functionality and molecular character of these "click" ligands can be tuned using CuAAC chemistry is a powerful tool. Ligands with enhanced biological, electrochemical and photophysical properties can be readily evisioned, while the facile alteration of ligand character could allow the tuning of cavity size and molecular recognition properties of "click" derived metallosupramolecular systems. As was shown herein suitably designed "click" architectures have already displayed both anti-cancer and anti-bacterial properties. "Click" derived macrocycles and cage systems have shown good host-guest properties and one macrocyclic system has been used as molecular reaction flask for the remediation of CO 2 . Other systems have been examined for their interesting electronic (spin-crossover) and catalytic properties. Additionally, during the reviewing time of this manuscript a new tetra-2-pyridyl-1,2,3-triazole porphyrin ligand has been used to generate a Fe(II) based molecular cube system which can be exploited as a molecular flask. 48 The cube enabled the selective reaction between C 60 and anthrance to be carried out. For these reasons, we believe that the popularity of "click"-derived 1,2,3-triazole ligands as components of metallosupramolecular systems will continue to grow, and that the potential applications of the assemblies thus generated will likewise flourish.
